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C : 0. 03— 0. 15% , Si: 0.8—3.0%, 

Mn:0.5 — 3.0%. P:0.07%^T, 

S : 0.01%E*T, Al : 0. 015 — 0. 1% , 
N : 0.001 — 0.008% 

^^m^* s ©*%T*. 

C : 0.03 — 0. 15%. Si: 0.8—3.0%, 

Mn: 0.5-3.0%, P:0.07%^T, 
S : 0.01%^T, Al : 0. 015-0. 1%. 

N : 0.001 — 0.008% 

Ti : 0. 02-0. 3% £: Nb : 0. 01 — 0. 5% <D — # •£ ft tt £ , 
Cu : 0. 2—1. 8% & «fc tKNi : 0. 1 — 2. 0% t , 
Mo : 0. 05—0. 5% t , 
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m 1 



E ft 


VC^tfLft (mass%) ! 


$3 No. 


C 


Si 


Mn 


P 


S 


AL 


N 




ft mm 


1 


0. 03 


0. 9 


1. 5 


0. 006 


0. 003 


0. 021 


0. 0021 


- 


ftmm 


2 


0. 1 


2. 3 


1. 9 


0. 006 


0. 002 


0. 015 


0. 0034 


- 


ft mm 


3 


0. 15 


1. 8 


1. 8 


0. 005 


0. 001 


0. 021 


0. 0018 


- 


ft mm 


4 


0. 12 


3 


0. 5 


0. 006 


0. 003 


0. 02 


0. 0025 




ft mm 


5 


0. 11 


1. 3 


1. 3 


0. 006 


0. 003 


0. 018 


0. 001 




ft mm 


6 


0. 12 


1. 3 


1. 3 


0. 07 


0. 003 


0. 045 


0. 0022 




ft mm 


7 


0. 12 


1. 2 


3 


0. 006 


0. 01 


0. 032 


0. 0021 


- 


ft mm 


8 


0. 12 


1. 2 


1. 3 


0. 006 


0. 002 


0. 1 


0. 008 




ft mm 


9 


0. 04 


0. 9 


1. 4 


0. 006 


0. 001 


0. 015 


0. 0029 




ft mm 


10 


0. 04 


0. 9 


1. 4 


0. 007 


0. 001 


0. 018 


0 0033 


Ti : 0. 28 


ft mm 


11 


0. 04 


0. 8 


1. 5 


0. 007 


0. 002 


0. 03 


0 0032 


Ti : 0. 09 , 
Nb : 0. 01 


ft mm 


12 


0. 03 


0. 9 


1. 5 


0. 007 


0. 002 


0. 026 


0. 0022 


Ti :0. 02 , 
Nb:0. 5 


ft mm 


13 


0. 11 


1. 3 


1. 5 


0. 007 


0. 003 


0. 042 


0. 0035 


Cu:0. 2, 
Ni :0. 1 


ftmm 


14 


0. 11 


1. 3 


1. 3 


0. 005 


0. 002 


0. 024 


0. 0037 


Cu:l. 8, 
Ni :2. 0 


ft mm 


15 


0. 04 


0. 9 


1. 5 


0. 007 


0. 003 


0. 021 


0. 0019 


Mo:0. 05 


ft mm 


16 


0. 04 


0. 9 


1. 5 


0. 007 


0. 001 


0. 021 


0. 0024 


Ca:0. 0002 


ftmm 


17 


0. 04 


0. 9 


\ 1. 5 


0. 006 


0. 003 


0. 045 


0. 0033 


Ca:0. 0027 


ftmm 


18 


0. 04 


0. 9 


1. 5 


0. 006 


0. 002 


0. 018 


0. 0045 


B:0. 006 


it mm 


19 


0. 19 


1. 2 


1. 5 


0. 007 


0. 003 


0. 02 


0. 0023 




it mm 


20 


0. 15 


3. 3 


1. 1 


0. 006 


0. 002 


0. 035 


0. 0018 




it mm 


21 


0. 15 


1. 5 


3. 2 


0. 006 


0. 002 


0. 035 


0. 0018 




it mm 


22 


0. 15 


1. 5 


3 


0. 006 


0. 012 


0. 035 


0. 0018 




ttmm 


23 


0. 05 


0. 9 


0. 8 


0. 005 


0. 002 


0. 009 


0. 001 




itmm 


24 


0. 05 


0. 8 


0. 6 


0. 005 


0. 002 


0. 033 


0. 0005 




itmm 


25 


0. 15 


1. 5 


1. 2 


0. 09 


0. 002 


0. 035 


0. 0018 
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* 2 



FT" 

71 


BU 
_£L 
^3 




HCliSS 
(%) 


FeMS. 
(%) 


HN03it 
££(%) 


mu 

(°C) 


mm 

( sec ) 


HC12g^(%) 
XHtfeKs) 




\ A 


15 


7 


0 


90 


19 


285 




B 


8 


12 


0 


95 


35 


280 




C 


7 


7 


0 


88 


39 


273 




D 


12. 5 


7 


0. 5 


88 


40 


500 




E 


15 


7 


5 


88 


33 


495 




F 


8 


8 


0 


90 


90 


720 


Jfcttfll 


G 


8 


9 


0 


70 


40 


320 




H 


7 


8 


0 


85 


30 


210 


ttn&m 


I 


15 


12 


0 


85 


60 


900 
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m 3 



E 


NO. 


No. 




^ [Iitc^S ft: 
(fifi%) 








Si 


Mn 


•2^ IHJ 

Ra 
( m) 
1) 


2) 


WM 


S<— *Z3Z IPC 

WM 


y i /«. 

$ 
(MPa) 


/ \ /XX 1 j -qp 


ftmm 


1 


1 


B 


1.4 


1.9 


I 1.7 


3 


it 


tob 


476 


91 


ftmm 


2 


2 


A 


2.5 


2 


2.1 


5 


gt 


gL 


564 


87 


ftmm 


3 


2 


B 


3.1 


2.4 


2.0 


4 


Mb 


gL 


564 


87 


ftmm 


! 4 


2 


C 


3.1 


2.3 


2.0 


4 


to U 


ML 


564 


87 


ftmm 


5 


! 2 


D 


2.8 


2. 1 


2. 1 


4 


St 


ML 


564 


87 


ftmm 


6 


2 


E 


2. 6 


2 


2. 1 


5 


to l 


ML 


564 


87 


vcMtm 


7 


2 


F 


♦3.6 


2. 5 


2. 2 


11 




rJ 


564 


H7 

0 1 


itmm 


8 


2 


G 


*3. 8 


2. 5 


2. 0 


5 


rJ ./ 


rj J 


564 


O f 




9 


! 2 


H 


*3. 6 


2. 6 


2. 0 


5 






564 


R7 


tt&m 


10 


2 


I 


♦3.9 


*3. 7 


2. 2 


8 


rJ > 


rJ J 


564 


87 


ftmm 


11 


3 


B 


2. 6 


2. 8 


1. 7 




to I 


to l 


OOo 


JO 


ftmm 


12 


4 


B 


3. 4 


0. 8 


2. 2 


4 




to l 


7fi^ 
i uO 


^1 
ol 


ftmm 


13 


5 


B 


1. 8 


1. 8 


1. 5 


3 




to i 


UJl 




ftmm 


14 


6 


B 


1. 9 


1. 6 


1. 4 


o 




to i 


DOD 


9ft 


ftmm 


15 


7 


B 


1. 9 


3. 5 


1. 4 


3 


to L 




71 => 




ftmm 


16 


8 


B 


2 


1. 6 


1. 4 


3 




to i 


7HQ 


in 


ftWW 


17 


9 


B 


2. 1 


1. 9 


1. 2 


4 




to 




04 


ftmm 




10 


B 


1. 5 


2. 2 


1. 2 


3 


to ^ 


to i 


£7^ 




ftmm 


19 


11 


B 


1. 4 


2. 3 


1. 2 


3 


to k 




741 




ftmm 


20 


12 


B 


1.4 


2. 2 


1. 2 


3 


to 




685 




ftmm 


21 


13 


B 


1. 5 


2. 3 


1. 4 


3 


to t 




701 




ftmm 


22 


14 


B 


1.6 


2. 1 


1.4 


3 


M L 


« u 


766 


30 


ftmm 


23 


15 


B 


1.4 


2.2 


1.3 


2 


ML 




522 


85 


ftmm 


24 


16 


B 


1.5 


2.2 


1.2 


3 


M L 


*£L 


492 


92 


ftmm 


25 


17 


B 


1.6 


2.1 


1.3 


2 


Mb 


flL 


499 


98 


ftmm 


26 


18 


B 


1.6 


2 


1.3 


2 


it 


«IL 


496 


90 


ttmm 


27 


19 


B 


1.9 


2.1 


1.2 


4 


M L 


#9 


692 


28 


itmm 


28 


20 


F 


*6.5 


2.5 


3.1 


16 


Wt) 


#9 


698 


25 


ttmm 


29 


21 


B 


2.2 


♦4.3 


1.9 


4 


*0 


#9 


695 


26 


itmm 


30 


22 


B 


2.6 


3 


1.4 


4 


SI 




705 


25 


itmm 


31 


23 


B 


1.6 


1.2 


1.3 


3 


to ^ 




556 


85 


ttmm 


32 


24 


B 


1.4 


1.5 


1.3 


2 






550 


88 


ttmm 


33 


25 


B 


2.6 


1.8 | 


1.4 


3 


ML 




684 


24 
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IS 3fc <D ^ IS 

#M#fC*%T% 

C : 0. 03 — 0. 15% , Si .0.8—3.0%, 

Mn : 0. 5—3.0%, P:0.07%£tT. 

S : 0.01%^T, Al : 0.015 — 0.1%, 
N : 0. 001 — 0. 008% 

itmfr. K&KfoX. Si^^3.5%^T, Mngt3.5%^fC'fc5r 

C : 0. 03 — 0. 15%, Si: 0.8—3.0%, 

Mn : 0.5—3.0%, P : 0.07%RT, 

S : 0.01%KT, Al : 0. 015-0. 1% , 

N : 0. 001 — 0. 008% 

Ti : 0.02 — 0.3% b Nb : 0. 01 - 0. 5% tf> — % * Ht ^ Jo t , 

Cu : 0. 2—1. 8% *3 «t t>*Ni : 0. 1-2. 0% t , 

Mo : 0. 05—0. 5% t , 

B : 0. 0002—0. 006% £ , 

Ca : 0. 0005—0. 005% 

o 
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3. ittffiW?^t$Ra^3.0;:mWT-C\ O & jfe fc: J; 5 j£ 

#4 § T-««^ffi«r^f!l Life £ # g 5fieiTTffc5: 

i:$r^mi:-t-6if*^l £ 2 13 fc tf> & S & H lift & §8 

^u^V^t, WM%frXHClM&& 7 —15%, Fe-T ^" 4 — 12 

% K*%{-THCl?g^^ 7 ~15°/ 0> Fe-C ^- ^^^^ 4 ~i2o/ 0% ^gp 
^Fe^^O&M-r ^" £ Xj-^fn®)fr h ft ^TK^^fC, 80-95 
"C^T, 40^^±T', HCl^S («*%) XgSl^l (#) ^520^ 

6. StrBSTK^^^ fl%lct0. 5- 5 % HN0 3 £ # W £ 5 
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